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Introduction
The now-familiar hub-and-spoke pattern of air travel developed as a way to increase airline efficiency after the deregulation of the US air transportation system in the late 1970s. Based on temporal as well as spatial concentration, the hub-and-spoke network brings in a wave of planes, allows one to two hours for connecting passengers to be redistributed to their outbound flights, and sends them on their way. Though the temporal aspect has been downplayed in recent years, the strong spatial concentration of flights in and out of key hubs has intensified, particularly with airline mergers that have reduced the number of so-called legacy carriers to three (at the time of writing). After nearly forty years, the advantages and disadvantages of the hub-and-spoke system have been well studied (e.g., Button 2002, Goetz 2002, Goetz and Sutton 1997, Goetz and Vowles 2009, Kanafani and Ghobrial 1985). The main advantage for the traveler is that more destinations can be reached from a single origin, even if it is more likely there will be an unwanted stop along the way. On average, airfares have decreased as a result of deregulation, though due to the monopoly or near-monopoly of service in both large hubs and small spokes, flying may be more expensive in these types of cities. Travelers in large metropolitan areas may be able to overcome this additional expense when they have more than one airport from which to choose. 
However, less is known about travelers from spoke cities (here termed "spoke travelers"). Work on "leakage," the term for the phenomenon of one "airshed" losing travelers to another, usually concludes that it is a matter of price, especially for leisure travelers (Suzuki et al 2003), or the desirability of a higher frequency of flights or greater airline choice. These are the "pockets of pain" that Goetz identified as experiencing inflated airfares due to lack of competition (Goetz 2002). Spoke travelers who are within an hour's flight from a hub generally have three available options for long-distance travel: 1) fly from the home airport and connect through the hub; 2) travel by ground to the hub to eliminate the air connection and perhaps achieve cheaper airfares; or 3) drive to medium-sized cities with more flights than the spoke but fewer than the hub. Beyond the known tradeoffs of cost, travel time and scheduling, frequent flyer status, and personal preference, ground travel becomes an element of this travel decision-making process in a variety of ways. This includes the cost and availability of airport parking, the journey to the airport itself (and perhaps more importantly, the journey home), household characteristics, the value of one's time, and objects that are needed as part of the trip. Unlike travelers in multi-airport regions, who are choosing to fly from their home region and are merely deciding between airports within that region (Fuellhart et al. 2013, Harvey 1987, Hess and Polak 2006, Hess et al. 2007, Ishii et al. 2009, Pels et al. 2003), spoke travelers are choosing between flying from their small home airport or adding a significant amount of ground travel to position themselves differently within airline networks (Fuellhart 2006, Matisziw and Grubesic 2010, Suzuki et al. 2003, Tierney and Kuby 2008, Zhang and Xie 2005). Rather than considering multi-airport regions and their shadow effects (Alkaabi and Debbage 2011, Graham and Guyer 2000, Taaffe 1956), then, this paper considers multi-regional air travel.
One of the distinctive aspects of spoke city travelers is that almost any frequent traveler who has lived in a spoke city for any length of time has experienced delays at the major hub, or worse yet, a cancelation of the last flight home, leading to the choice to stay near the airport and try again in the morning vs. taking some mode of ground transportation home. While all frequent air travelers will occasionally experience cancelations or major delays, the difference here is in the distances: a canceled flight from New York to Chicago means the traveler must wait for the next available flight, while a canceled flight from Chicago to Madison can be substituted with ground travel. Importantly, this choice on how to respond to a flight cancelation, and the air travel decision-making process in general, is conditioned to a large extent by the availability of a) an automobile, whether one's own, a family member's, or a rental, or b) public or private mass transportation. Such experiences may also condition future travel decisions, even if only from word of mouth from fellow spoke travelers. This element of the travel decision-making process is difficult to capture through traditional surveys or analyzing airline data (i.e., either stated or revealed preference data), and so this project uses interviews with spoke travelers.
In this paper, I present the results on from an exploratory study on the role of ground travel—both intentional and unintentional—in the air travel decision-making process of spoke travelers based at universities in four small cities around the hub of O'Hare International Airport in Chicago: Oshkosh, WI, Madison, WI, Bloomington-Normal, IL, and Champaign-Urbana, IL. All of these cities have universities that rely on the air service provided by a small, regional airport either in the city or within a twenty-minute drive. All are also within three hours’ drive of O’Hare and within one to three hours’ drive of other spokes and at least one medium-sized airport (Milwaukee, Chicago Midway, or Indianapolis). The decisions that spoke travelers from these cities make on how to travel long distances are partially based on previously-studied factors such as price and scheduling. But other factors such as microclimates, road traffic, the networks and policies of individual airlines, university policies and procedures, and most importantly, the availability and characteristics of ground transportation, all shape their decisions as well. After a brief introduction to existing work on airports and traveler decision-making, I describe the methods and choice of cities in more detail, followed by my findings and directions for future research.
The hub and spoke system
As mentioned in the introduction, the major spatial impact of the deregulation of the US airline industry was to reform the air traffic network into a series of major hubs surrounded by smaller spokes. Spoke travelers can get to cities for which there would not otherwise be service (for example, Champaign-Urbana to Los Angeles), and provided there is sufficient competition, they will generally pay less than government-regulated airfares. The concentration of traffic in hubs also means airlines can offer a greater frequency of flights, something of as much interest to passengers as lower airfares (Kanafani and Ghobrial 1985, Wei and Hansen 2006). Lower fares and greater accessibility have translated into a rapid increase in the number of passengers per year since 1978. The number of fatal accidents has decreased as well, despite initial concerns that cost-cutting would lead to less safe travel (Goetz and Vowles 2009). However, while the average fare has gone down, there is a distinct spatial pattern to where fares have decreased or increased. The Southeast and northern Great Plains have generally seen higher fares, what Goetz (2002, Goetz and Vowles 2009) termed “pockets of pain” where lack of competition meant that the benefits of deregulation could not be achieved. The Southwest and Florida, on the other hand, have generally benefited in terms of lower prices (Goetz and Vowles 2009). Within all regions, the largest hubs and smallest airports are less likely to have robust competition and are thus more likely to have higher airfares. If an airport is small enough and distant enough from a large airport, it may become eligible for the Essential Air Service program, where federal subsidies are used to maintain otherwise-unprofitable air service (Grubesic and Wei 2012, Reynolds-Feighan 2000). All of the spoke cities studied here are able to sustain their own air traffic at this point in time.
The greatest change in the spatial distribution of air traffic occurred in the decade immediately following deregulation (Reynolds-Feighan 2007), as did the greatest drop in airfares. Since the 1980s and 1990s, however, there have been other trends in the hub-and-spoke system that have affected travelers. Increasing mergers have reduced the number of major hubs as newly-formed airlines consolidate their networks. Both passenger surveys and aggregate demand models show a preference for frequency of flights over size of aircraft (Wei and Hansen 2006), and so smaller aircraft such as regional jets have been introduced on even major routes such as Chicago-New York. At the same time, passenger preference for jets over slower and noisier turboprop planes has led to a shift at spoke airports to slightly larger aircraft (Wong et al. 2005). The type of aircraft can play a major role in the airport decision-making process, with a strong preference for driving a greater distance in order to ensure a jet rather than a propeller plane (Innes and Doucet 1990). More recently, airlines’ financial troubles have led them to drop many smaller markets from their networks between 2007 and 2013, leading to a noticeable decline in air service from medium and small airports (24% and 20%, respectively) as compared to large airports (9%) (GAO 2014).
Existing studies on airport choice have considered the multiple options available to those willing to travel by ground to reach another airport, termed “leakage” from the home airport’s catchment area. For example, Grubesic and Zook’s (2007) concept of air passenger accessibility includes the number of flight segments, total flight time, and ticket cost as three separate measures of accessibility, depending on which one a traveler wants to minimize. This might include leaving a metropolitan area with a major hub to travel from a mid-sized airport with lower airfares and cheaper parking (Tierney and Kuby 2008). Song (2006) found similar results for the large hub of Atlanta: airfare, time spent on the plane, and the number of connections were the most significant factors in decision-making of those investigated. For spoke cities, high airfares and infrequent flights are the main reasons to travel by ground to a larger airport, as well as participation in a frequent flyer program (Fuellhart 2006, Suzuki et al. 2003, Zhang and Xie 2005). The importance of a low airfare is even greater for leisure travelers, who often have multiple family members making the journey together (Lian and Rønnevik 2011, Suzuki et al. 2003, Tierney and Kuby 2008). Familiarity with an airport plays a role as well; travelers are more likely to travel through an airport they have been to before even if they had a negative experience at that airport in the past (Suzuki et al. 2003). Nevertheless, lower airfare at a hub may be offset by other travel costs such as parking, gas, and traffic congestion (Fuellhart 2006). 
Aside from factoring in the costs of parking or travel time as mentioned above, there has been little work on the role that the ground travel plays in air travel decisions, especially for travelers who have multiple points from which to access the national air system (Matisziw and Grubesic 2010). Within multi-airport regions, the choice of airport may be conditioned by the availability of non-automobile transportation, whether public transit or private shuttles, with travel time playing a more important role than cost (Pels et al. 2003), and specifically with ground delays being of as much or more concern that flight delays (Harvey 1987, Hess and Polak 2006, Hess et al. 2007, Ishii et al. 2009). Going beyond multi-airport regions to consider multi-regional air travel, the catchment area of a large airport may widen as road improvements and higher car ownership make the airport more accessible by ground (Lian and Rønnevik 2011). Nevertheless, as will be shown below, there are more ways in which the personal automobile and other forms of ground travel can play a significant role in air travel decision-making for spoke travelers. There is the personal freedom that a car offers, but also the question of what to do with the vehicle while on the air part of the journey. There is the desire to minimize air connections in case of delays or cancelations at the hub airport, but also the desire to go straight home without having to drive while tired or in bad weather. Finally, there are the needs of other family members to consider when it comes to the availability of a car, as well as the availability of public or private mass transit. These factors were brought to light through interviews with spoke travelers, as explained in the following section.
Methods 
This paper compares four case studies of “spoke” cities around the major hub of O’Hare International Airport: Appleton (ATW) (serving Oshkosh) and Madison (MSN) in Wisconsin, and Bloomington-Normal (BMI) and Champaign-Urbana (CMI) in Illinois (Figure 1). All three are roughly an hour's flight (although the time in the air is approximately half an hour) or a two-and-a-half to three-hour drive from Chicago. The metropolitan areas are between 180,000 (Bloomington-Normal) and 580,000 (Madison) in size  (Table 1). All are served predominantly by one or both of the airlines that use O’Hare as a hub: American Airlines for the two Illinois airports and Madison, and United Airlines for the two Wisconsin airports. All but Champaign-Urbana also have service on other airlines, including Delta and Frontier. All but Appleton also have alternate ground transportation, such as Amtrak or a private bus service, to Chicago and/or O’Hare (Table 1). Furthermore, all have other nearby options for accessing the air transportation system: driving between one-and-a-half and three hours to a mid-size airport such as Milwaukee, Indianapolis, St. Louis, or Chicago-Midway, or using another spoke such as Green Bay, Peoria, Springfield, or another one of the study airports.
	ATW	MSN	BMI	CMI
Metro area population	325,000	580,000	180,000	230,000
Distance to ORD (miles/km)	160/257	108/174	116/187	135/217
Air carriers	Allegiant, Delta, United	American, Delta, Frontier, United	Allegiant, American, Delta, Frontier	American
Daily flights/ Daily flights to ORD	17/6	35/11	20/3	7/6
Destinations	Atlanta, Chicago-O’Hare, Detroit, Las Vegas, Minneapolis-St. Paul, Orlando-Sanford, Phoenix	Atlanta, Chicago-O’Hare, Cincinnati, Dallas-Ft. Worth, Denver, Detroit, Minneapolis-St. Paul, New York-LaGuardia, Newark, Orlando, Salt Lake City, Washington, DC	Atlanta, Chicago-O’Hare, Dallas-Ft. Worth, Denver, Detroit, Minneapolis-St. Paul, Orlando, Orlando-Sanford	Chicago-O’Hare, Dallas-Ft. Worth
2013 enplanements	242,000	808,000	205,000	82,000
2013 flights canceled	3.18%	2.46%	2.20%	4.92%
2013 average domestic airfare	$390.80	$479.08	$371.67	$512.73
Parking cost	$7-12/day	$6-$10/day	free	$5/day
Daily buses to ORD	0	10	4	15
Bus fare	n/a	$30	$40	$30-$45
Daily trains to Chicago	1 (via bus)	8 (via bus)	5	3
Table 1. Air and ground travel options from four case study cities. Data are current as of April 2014. Source: Bureau of Transportation Statistics, individual airport and airline websites.
These four cities were chosen because they are spokes to the same major hub. No matter the measuring method used, O’Hare is one of the most important airports in the world (Derudder et al. 2007, Grubesic et al. 2009, Reynolds-Feighan 2007), and it is the only one to serve as a hub for two different airlines (American and United). Furthermore, these spoke cities have major universities and therefore a considerable number of knowledge workers who regularly fly as part of their jobs (Lassen 2006). Madison and Champaign-Urbana are home to major research universities (University of Wisconsin and University of Illinois), while Oshkosh and Bloomington-Normal host smaller state universities that are less research-centered (University of Wisconsin-Oshkosh and Illinois State University). Oshkosh hosts the military vehicle manufacturer Oshkosh Corporation, Madison is the state capital, and Bloomington-Normal has the headquarters for State Farm Insurance, all of which provide an additional steady flow of air travelers. However, to keep the sample consistent across locations in terms of the type and frequency of travel, only university employees were included in this study​[1]​. 
Previous work on airport choice has generally used one of two methods: surveys of passengers or area residents, or airline travel data. As this study sought to get at more individual experiences and to uncover factors not commonly considered in the literature, interviews were chosen as the method to allow for more open-ended responses. Furthermore, interviews made it possible to consider how the same individuals made different choices under different circumstances such as when they are traveling for personal rather than professional reasons, instead of surveys that ask respondents to classify themselves as either business or leisure travelers, for example. A standard set of questions was used regarding frequency of travel, which airports were used most often and why, and whether bad experiences at O’Hare had influenced subsequent travel decisions. 
Respondents were selected in one of three ways: response to a request in a weekly university-wide e-mail newsletter; personal contacts, including direct requests to faculty and staff in the geography department at each university, and random selection based on the alphabetical listing of department names. Potential respondents were asked if they flew frequently. It was up to them to determine what "frequently" meant, although at least 4 flights in a typical year was the minimum. These recruitment methods resulted in twelve employees of the University of Wisconsin-Oshkosh, seven employees of Illinois State University, eleven employees of the University of Wisconsin-Madison, and twenty-one employees of the University of Illinois, for a total of fifty-one respondents who were interviewed for 15-60 minutes. Respondents ranged in age from being in their first year at their university to having worked there for nearly forty years, and were based in a variety of different departments and university offices. Most interviews were done in person, usually in the respondent's office, although a few were done via phone. Respondents were e-mailed the list of questions ahead of time, and most of them took advantage of this to consider their answers in advance. Responses quoted in this article are denoted by the university they came from (UWO, UW, ISU, or UIUC) and a one to three-letter code corresponding to the department or office of the respondent, with additional numbers as necessary when more than one interviewee came from the same department. (For example, UWO A2 would denote the second interviewee from the Department of Astronomy at the University of Wisconsin-Oshkosh.) 
Interviews were recorded and transcribed, and the transcripts were coded using the ATLAS.ti qualitative analysis software package. Phrases or sentences were highlighted and tagged with codes such as "reliability," "drive to fly," "own vehicle," "personal travel," etc., for a total of around one hundred codes. Brief memos were written describing each code, and then codes were linked together visually to help determine underlying patterns. The analysis in this article concentrates on codes related to automobiles and other ground transport as a component of the air travel decision-making process, with findings explicated in the next section. Relatively lengthy quotations illustrating the various elements of the analysis are used to incorporate the context of the remarks rather than listing the one- or two-line responses that might be found on a survey.  
Findings
The first part of this section sets the stage by providing some basic information about the respondents, followed by more detailed analysis of their responses. The yearly frequency of travel varied considerably among the universities, which is not surprising considering their differing emphases on research vs. teaching (Table 2). The total number of flights included personal as well as business travel. Regardless, 41 of 51 respondents fly less than once a month. 











Table 2. Frequency of yearly flights and origin airport for four study area cities. Source: author interviews.
Despite this variation in the frequency of travel, for all locations, the spoke airport was where most flights originated. However, between 33 and 53 percent of air travel started somewhere other than the home airport. (Note that the choice of airport percentages are approximate, as answers could vary from year to year.) For the two Wisconsin locations, Milwaukee was the second most popular origin airport, while for the two Illinois locations, it was O'Hare (Table 1). Other origins included spoke airports that connect to different hubs, or other intermediate-sized cities such as Indianapolis or St. Louis (or Midway Airport in Chicago). Strategies clearly varied depending on the spoke airport; while all are roughly the same distance from O'Hare, the distance to another spoke or intermediate airport varied from less than an hour to two hours. For Oshkosh travelers, for example, the route to Chicago literally goes past Milwaukee's airport.
Interviewees were asked why they flew out of the airports they did. Cost was one of the most common answers, followed by the schedule and timing of flights. Other factors included loyalty to a frequent flyer program or preferring direct flights over connections. These echo existing findings from the literature. Each of these factors could be broken down into more detail—for example, "cost" could include airfare alone, or airfare plus parking, gas, and time spent driving, whether the trip was personal or business, and if the latter, who was paying for it. In other words, the findings of this study confirm previous research. However, there are also answers that are not accounted for in the traditional literature, specifically those that make it clear ground travel is part of air travel for people in spoke cities. Interviews revealed two major ways in which this is the case. First is the desire to avoid ground travel as one contributing factor to using the spoke airport. In other situations, however, driving or taking a bus to the hub airport rather than connecting by air is preferred, in part because, ground travel may unexpectedly become part of the trip whether travelers have planned for it or not, which may in turn condition future travel decisions. The next two sections consider each of these in turn.
Traveling by air to avoid traveling by ground
All four study area airports have at least five flights a day, and as noted above, a plurality of spoke travelers do leave from their home airport. However, these airports could be classified in Goetz's "pockets of pain," where a lack of competition means that airfares can be significantly higher when starting from home as compared to the hub airport that one connects to from home. For interviewees, higher prices were often overcome by the convenience of entering the air travel system from a small airport close to home, as well as the benefits of frequent flyer loyalty and valuing time over money. The desire to avoid travel by ground was common in responses from these interviewees, either because of the extra time involved (for themselves or family or friends), driving conditions, or the unreliability of ground travel:
O'Hare is a far piece to drive casually. It takes me two hours and 40 min. to drive to the airport. If I want, if I'm going to park and then get a flight, I have to allow three hours for the trip, plus the two hours – I'm an accountant, I’m OCD, I worry about making my flight. So I'm looking at leaving five hours earlier than my flight. I can't teach and make the flight. So Chicago basically is not a good option unless I have another reason. (UWO B)
But because I don't have any family, I'm dependent on somebody bringing me to the airport, because there's no shuttle bus or no public transportation options to get to any of these airports. And asking someone to bring me up to Appleton is not much of a problem because it's only about half an hour, and many people can combine that with shopping trips or other errands they need to run, while asking somebody to drive to Milwaukee is already asking them a total of three and half hours of their time, and Chicago even more than that. So if I need to be dropped off because it's a longer trip, then Appleton is really the only option. (UWO G1)
Let’s say we’re leaving from Milwaukee, for example, the way to do that is to drive to Milwaukee first and then I have to worry about how much traffic there is between here and there and what road construction there is that I don’t know about. Whereas if I go to the airport in Madison, then I know how long my trip will take. (UW Forest)
In other words, the ground journey to the hub or medium-sized airport is marked by unpredictability, especially with regards to traffic. Leaving from the spoke airport reduces that unpredictability because the drive is short and there is not likely to be much traffic. Furthermore, if a delayed flight results in a missed connection, the airline will rebook the traveler, while a missed ground connection could result in an expensive new ticket. The extra hassle involved in connecting flights is therefore less problematic for these travelers than connecting ground and air travel would be. For those with a tight schedule who worry about making a flight or who lack convenient transportation to the hub, the spoke airport may therefore be easier. It is also less of a burden to family and friends to ask for a ride of ten to thirty minutes rather than two to three hours one way.
There is also the return home to consider, where delays are generally not as important of a concern. Here, some interviewees still preferred the home airport because they didn't have to drive home after flying:
I would not drive to O’Hare. I’ve taken a bus to O’Hare. And, again, for some international flights that you can’t get on Delta, that’s the only option. But I also won’t drive because I’ve had horrible experiences driving a car back. (UW N) 
I used to drive to Chicago.  Rent a car, one-way rental, drive to Chicago, give the car back, take the shuttle to O’Hare, take a flight.  I changed back to Champaign, and – and still – I can’t tell you which one is better.  And that is mostly because when I come back from India, I arrive back around 5 a.m., I’m out of the airport at 5:30 and the first flight out [to CMI] is 12:15.  So I could technically come back twice if I was driving.  But I’m coming off a 15 hour flight, and I often don’t sleep well, and the weather is unpredictable.  Driving has its costs.  There is nobody on the road, you can fall asleep very easily.  I haven’t done that yet, but I don’t want to do it.  (UIUC G)
[T]here’s also a part of choosing CMI that’s about where I like to end my trips.  Which is I do not like to end my trip and then have to drive three and a half hours.  Or three hours. And it’s not just driving three hours, you also have to get – I mean at O’Hare, terminal to car can be a 45 minute thing, and that’s from a woman who doesn’t check her luggage. So my time is really valuable to me, and also I think – well, I have concerns about safe driving anyway, I think when we’re tired we’re not necessarily good drivers, and we’re often tired at the end of the trip.  (UIUC L)
Being aware of one's bodily capabilities, especially after an international and/or red-eye flight, leads some travelers to eliminate driving themselves home as a possibility. For most of the study area airports, there is regularly-scheduled private bus service that means international travelers don't have to drive home. At Madison in particular, several interviewees noted that waiting for the connecting flight to/from O'Hare is often no faster than waiting for the next bus. In all cases, asking a family member or friend for a ride is also possible, though it may be too much of an imposition. Finally, the small airport convenience factor also matters in that leaving the airport is much quicker when one's car is a five-minute walk from the airplane. Aside from convenience and cost, there are therefore specific car-related reasons why the ground travel involved in getting to a hub airport leads most travelers to begin their air journey from the home airport most of the time.

Traveling by ground to travel by air
Nevertheless, roughly 40% of trips for spoke travelers begin somewhere besides the spoke airport. This is most often to reduce the price of the airplane ticket, although as many respondents noted, additional costs such as gas, parking, and time need to be considered as well. Three of the four cities studied here have private bus service to O'Hare, which eliminated concerns about being awake enough to drive, and as some respondents noted, enabled one to get work done during more of the journey. The bus service may not be frequent enough, however, and so for those making the ground journey to the airport by personal automobile, there is often the question of what to do with one's car so as to keep the overall costs low. The additional cost of parking at the hub airport can be a deterrent, but having friends or family in the area can mitigate that, as can a park-and-fly service at an airport hotel. 
The main advantage of driving one's own car is the flexibility it offers. A bus that only runs four times a day might not sync up with a flight schedule or one's work or personal schedule. For personal travel, especially with small children, one's own vehicle is likely to be easier to use than a bus. It will also likely be cheaper, as interviewees were generally concerned with minimizing cost for both personal and business travel. Being able to fly non-stop was another motivation for first traveling by ground, again in line with previous research. 
Especially now with the baby, we really want direct flights because we don’t want to have to try to finagle her in two different—And Appleton tends to be late in a lot of connecting situations, and running with the stroller and stuff isn’t going to pan out. So we actually drive quite a distance when we’re trying to get to Florida, and there’s two places that we fly from for that, either Milwaukee, because that’s a direct flight into Tampa, or we’ll actually drive all the way to Rockford because of the Allegiance flight that’s from Rockford to St. Pete’s. And, like I said, one factor that’s in on that is, yes my family is in Rockford, but they have free parking at the Rockford airport. (UWO S)
I guess I’m one of those terrible Americans that loves my car, you know, and independence. And so if my flight doesn’t go, now I have my car and I can turn back around and go somewhere else or that, because I don’t like to give up that measure of control for the most part. (UWO NE)
I found out that about 60-70% of the time, my flight from Appleton would be held on the ground waiting for a gate in Chicago, while I watched my plane, my connection leaving. And I thought there's got to be a better way. So my conclusion was, it's okay to initiate a flight or to terminate a flight in Chicago, because—you know, if you're there you can get on the plane. And I don't mind driving down to Chicago. I don't mind the parking, I don't park at the airport. I park in one of the private facilities that’ll shuttle you, or we park at one of the hotels that allow you to leave the car there. That doesn't bother me at all. But I will not fly through [O'Hare]. (UWO B)
All three of these excerpts indicate another common reason for driving one's own car to the hub airport: flexibility in case of flight cancelation. The study region in the Midwestern US is prone to weather-related delays in all seasons. Summer thunderstorms can briefly close or reduce capacity at O'Hare when winds or lightning are dangerously close, and winter storms can cause severe delays due to reduced visibility, reduced runway capacity, or time spent de-icing aircraft. These delays often stack up and result in flight cancelations when aircraft don't arrive, can't find a gate at which to park, or have insufficient runway capacity to maintain the regular flight schedule. Although government data on flight delays are often inadequate or inaccurate, and reporting styles vary from airline to airline, O'Hare usually ranks at the top or near the top nationwide in the highest percentage of flight delays.
Spoke travelers are therefore accustomed to delays or cancelations. One interview question asked respondents if they had ever been stranded at O'Hare due to flight cancelations, and if so, how they had responded. Even those interviewees who said they had never personally had a major problem at O'Hare said they knew they were lucky, or that they knew people with horror stories​[2]​. Some shrugged it off as the cost of doing business, while others discussed different strategies they have developed to deal with the possibility of not being able to get home. One of the most obvious strategies was to use another hub airport entirely, or to drive to the destination instead of fly:
If we were able consistently to travel through O'Hare and get somewhere in less than five hours, we would.  But like I said, I mean going to Iowa City turns into a seven-hour trip, and you could have been there in four hours.  So.  And Madison, forgot about it, that's the same thing. (UIUC CIC)
I've had situations where I've been at conferences in Pittsburgh, and we heard that bad weather was coming, and rather than get six people stuck at the airport, we chose to rent a car and we just drove home.  Because it's about the same amount of travel, Pittsburgh is a seven or eight hour drive, and we had six people, and we had a luxury minivan.  And you know you're going to get home as opposed to— and you're going to get home at the same time as if your flight was on time. (UIUC GS)
The general rule of thumb in Madison is that if you can avoid going through O’Hare then you should avoid going through O’Hare. Because of the airports that tend to get delays of weather, O’Hare tends to be one of the worst hubs for that. Adversely, the second most common, the second most frequent hub that you can hit is Detroit on Delta and so, I’ve spent a lot of time in Detroit. And the nice thing about getting trapped in Chicago is you can take a bus home. The thing about being trapped in Detroit is you’re trapped in Detroit. (UW AS)
The third interviewee illustrates a commonly-given reason for choosing O'Hare despite its propensity for delays: all four study locations are within a three-hour drive of O'Hare. If an outbound flight is canceled, with enough notice, it may be possible to travel by ground to O'Hare and still make one's connection, or a rebooked connection. Some interviewees mentioned that they have learned to keep a close eye on the weather reports and on flight information so that they can rebook themselves directly out of O'Hare if necessary.
[T]he planes always get cancelled out of Madison, I mean it’s so frequent these little tiny planes, if you look and there’s a little puff of wind it gets cancelled. And, you know, if you miss the connection in O’Hare it’s a major disruption whereas the bus always goes. And especially given Madison winters, in the winter especially I try not to fly out of Madison if possible. (UW A)
There’s a bus that runs from the union, here on campus, and drops you off right in front of whatever terminal you’re flying out of. So that’s the way I did…you couldn’t get out of Madison by flying. I mean you couldn’t go anyplace out of Madison. But you could drive. So it was nasty, it was nasty weather. So, the bus went but the planes did not. (UW PS)
Only interviewees from Madison indicated that outbound cancelations were more common than inbound ones, suggesting that local meteorological conditions in Madison include more frequent fog or a greater propensity for snowstorms than the rest of the region (or that the regional-jet-only service from BMI and CMI is better able to handle winter weather). For travelers from Oshkosh and Champaign-Urbana, it was the return flight home that was more often a problem than the outbound journey​[3]​. Table 3 shows the results when respondents were asked what they did when a flight cancelation left them stranded at O'Hare.
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Table 3. Strategies for getting home when stranded at O'Hare by a flight cancelation, based on occurrences and not individuals. Source: interviews by author.
The table shows a wide variety of strategies, from staying at the airport itself, a nearby hotel, or with a friend in Chicago, to getting home by ground via rental car, friend's car, shared taxi, private bus, or train. It is this variety that made choosing O'Hare as the hub airport attractive to many spoke travelers, because of the possibility for alternative plans should something go wrong, whereas being stranded at a more distant airport offers only the alternative of spending the night at a hotel or in the airport.
So getting into Chicago actually gives you more options.  You have the train, you have the bus, you can rent a car, you can do — flying into Detroit, when I was flying with Delta, if I'm stuck I’m stuck.  I can’t rent a car, I can't take the train.  (UIUC AS2)
[I]f you are stuck in Chicago and you are trying to get back to Champaign-Urbana, you have options…like let’s say it’s really late, so you know you safely cannot drive home, and even if you had to pay for your own hotel or whatever, if all the flights the next day are booked too because it’s been just one disaster after another, you can get up in the morning and drive home.  You can go into downtown and take the train.  You can take the [private bus]…Train's no problem.  But you have real options.  (UIUC L1)
[Did you consider other options like renting a car?] No….it's full of semis and really when there’s no air travel, it’s bad weather and so the roads aren’t that much better. Except the bus, they're best and they’re reliable. (UW N)
Despite the wide variety, there is a clear pattern of difference among the cities represented in this study when it comes to responding to a canceled flight. Travelers from Oshkosh usually stayed at or near the airport, probably because there is no private bus service and one-way rental cars are expensive. Travelers from Madison most often took the private bus home because it runs at a fairly high frequency, including late into the evening, and because some airlines will give stranded passengers a voucher for that bus company. The most common coping strategy for Champaign-Urbana travelers was to rent a car one-way, probably because the University of Illinois has negotiated a special rate with a major car rental provider for that purpose. It may also be the case that winter weather-related delays are less likely to affect the roads to Champaign-Urbana, being to the south of Chicago, making a drive home more feasible. At the same time, a number of interviewees from Oshkosh and Madison explained that they no longer fly through O'Hare but have switched to Delta through Detroit or Minneapolis due to bad experiences at O'Hare, or as a quotation above indicated, traveling by ground to O'Hare to begin their air journey there. Champaign-Urbana travelers have no such option, since American is their only carrier. Respondents here therefore had more experience in dealing with problems at O'Hare because that was their only available hub. 
These findings demonstrate that it is not only a matter of personal preference, but the situation of each particular spoke with regards to transportation alternatives, local climate, and position in the national air network, that shape the extent to which spoke travelers’ decisions about air travel are based on ground travel. Local context is significant here in a variety of ways, and the same responses not might occur were a similar study to be conducted in New England, the Carolinas, central Texas, or the Front Range, particularly given O’Hare’s lower-than-average on-time performance. However, most factors identified in this study should be applicable across those same regions. Table 4 summarizes the findings from this study according to both those who chose to fly from the spoke airport and those who chose to travel to the hub (keeping in mind that some people chose to do both depending on the situation).
Fly from spoke airport to avoid ground travel
Ground travel takes time/causes scheduling issues
Unpredictability of car travel, especially in large cities
Reliance on family/friends for travel to airport
Desire to avoid a long drive at the end of a long trip
Desire to avoid driving at night/in bad weather
Travel by ground in order to travel by air
Greater flexibility in flight scheduling
Ability to access non-stop flights
Heading off cancelations or missed connections
Unexpected ground travel after a flight cancelation
 Table 4. Ways in which ground travel influences air travel decision-making.
Conclusions
As the plane taxis to the gate and passengers are reminded to stay seated until the seat belt sign has been turned off, the flight attendant and/or first officer will often say, "We realize you have a choice of airline when you fly, and we thank you for choosing [our airline]." One of the positive outcomes of airline deregulation has been to increase the choices available to most travelers (although continuing mergers at all levels of the airline hierarchy are reducing that choice again). While smaller airports that serve as spokes to the major hubs might only have two or three airlines to choose between, or no choice at all, spoke travelers do have other options. Traveling by ground to another spoke with better connections, to a medium-sized airport with non-stop flights beyond the hub, or to the hub itself, are all ways of increasing the airline choices available to them. Existing literature on airshed leakage and multi-airport decision-making have highlighted facts such as ticket price, parking/gas costs, travel time, and airport familiarity as contributing factors. However, this paper has shown that there are other elements to consider—namely features of ground travel itself—that influence how spoke travelers decide to plan their journeys by air.
First, the negatives of ground travel may outweigh the potential positives. Between 47 and 67 percent of spoke travelers' trips originate from their home airport, even though the ticket price may be higher. Convenience and valuing time over money are well-understood reasons for this, but interviewee responses also highlighted the degree to which ground travel is part of the decision-making process. Spoke travelers might not have access to a car that can be left in a distant parking lot for days or weeks. They might not want to risk traffic in the Chicago area, or driving in bad weather, or fighting jet lag to get themselves safely home again. Even if private or public mass transportation is available, it might be a less pleasant experience than waiting for that final, half-hour flight.
However, about 40 percent of the time, spoke travelers did begin their air journey by ground. The most common reason was to increase their flexibility and control, especially in the likely event of delays or cancelations. For some travelers, ground travel is necessary to obtain the airline choice and lower airfares promised by airline deregulation. Ground travel can also be a bulwark against unexpected delays. For the cases where air travel inadvertently involved ground travel, this could involve taking a private bus—sometimes at the airline's expense—or Amtrak, asking a family member or friend to make the six-hour round trip journey to bring them home, or renting a car one-way. The arrangement between the University of Illinois and a major car rental company to offer a low, fixed price for a one-way rental to Champaign-Urbana is an indication of how often this situation arises. Enough experiences with being stranded at O'Hare could lead spoke travelers to choose other airlines and thus other hubs, or it could lead them to plan their trips to include ground travel, whether to a mid-sized airport or to O'Hare. 
The implications of this exploratory study could be of considerable interest to managers of spoke airports. Spoke travelers choose to incorporate ground travel in their air journey rather than simply starting at the home airport because of ticket price, airline choice, or bad experiences at the hub—all of which the spoke airport manager has little influence over. However, the majority of trips are still made from the spoke airport, so ensuring that the traveler's experience continues to be hassle-free and pleasant will help to retain their business. At the same time, understanding ground travel as part of the air travel process could lead to creative solutions. For example, airports that are part of the Essential Air Service program are allowed to count passengers who board a bus or van to a larger airport as "passenger boardings," which affect how much federal funding the airport receives (Vaishnav 2010). Allowing spokes like CMI or ATW to do the same thing (see GAO 2014) could increase the "boardings" at the spoke airport by reducing leakage, while still giving passengers the choice between the spoke and the hub (or the mid-sized airport, if feasible). In other words, a passenger who boarded a van at CMI that traveled to O'Hare, where they then began their air journey, would be counted for the purpose of federal air travel data as having started at CMI—which, to be fair, is where their trip actually started. Another possibility posed by multiple interviewees was for their university to run a shuttle service to the hub airport, which would result in cheaper airfares and thus enable a more frugal use of university and grant funding. Future research, such as a quantitative survey of travelers from the spoke airports, could determine the extent to which such creative options might be viable, or whether spoke airport managers would be better off concentrating on improving the flying experience (and/or cost) from their facilities to reduce the leakage to larger markets.
These findings are also of academic interest because of the tendency to separate out different modes of travel in the transportation literature. Here, I have shown that air travel, particularly from spoke cities, is inextricably intertwined with ground travel. Considering the air travel decision-making process only in terms of ticket cost, travel time, and flight frequency misses the ways in which ground travel, both intentional and unintentional, is part of air travel. It also reminds us of the ways in which people's daily, lived transportation experiences incorporate multiple modes either seamlessly or by accident and that how those experiences are negotiated can significantly affect future travel decisions. Finally, these findings also remind us that local context matters in the decision-making process, from local meteorological conditions to the availability of private ground transport, and that this context needs to be considered in studies of travel behavior. If the goal of airline deregulation was to reduce the cost to the air traveler, it is important to realize that it has not done so for everyone, at least not without adding ground travel into the mix. Explicitly incorporating ground travel into air travel, whether through combined bus-plane tickets, airline or university shuttle services, or some other creative combination of modes, would provide more choices for travelers and a better travel experience overall. 
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^1	  The major difference between university employees and private sector employees regarding travel would likely be the greater importance the former would put on keeping travel costs low, given their more limited budgets. When considering personal travel, there would likely not be a significant difference in this respect.
^2	  Ironically, while working on a draft of this article, the author was stranded at O'Hare due to a weather-related cancelation.
^3	  No interviewees at Illinois State reported being stranded at O'Hare.
